In this paper we analyze the temporal profile of crime in the urban context of Barcelona (Spain) for the period 2007-2011 using a unique micro dataset with police reported crime. Additionally, we assess the temporal effect that a leisure activity clearly bounded in time, namely the matches played by Football Club Barcelona (FCB), exert on criminal activities. We obtain a detailed time profile for the crime recorded in the city of Barcelona and the displacement effect attributable to the football matches. The latter was found to be notable in the case of thefts, criminal damage, robberies and gender violence. Instances of gender violence were more prevalent after a FCB defeat.
Introduction
Criminal behavior varies greatly according to the time of day but, while Felson and Poulsen (2003) note that monthly and seasonal cycles of crime are well-known periodicities among criminologists (see, for example, Harries, 1980) , the hourly periodicity of crime is under-researched. This lack of research is surprising if we consider that several existing theoretical approaches to the understanding of illegal behavior, including routine activity theory (Cohen and Felson, 1979) , stress the essential role of hourly activities and their association with crime opportunities (see Felson, 2002) . A possible explanation for this absence of formal study of the temporal patterns of crime is because spatial patterns have tended to focus all the research attention. Indeed, the tools developed by geographers have been widely used in the spatial mapping of criminal activity and for the statistical description of spatial processes, leaving the temporal element in a secondary plane.
However, time would seem to play an important role in its own right in defining illegal activities. For instance, time defines when people stumble out of bars, when alcohol or other stupefacients are consumed (concentrating around bar closing times), when drink driving tests are performed by police patrols or when the working day begins and ends. All these events can affect the number of potential offenders, the number of suitable targets and the presence (or otherwise) of police forces and, therefore, in line with routine activity theory, they have a direct impact on criminal activities.
The impact of time on crime, however, can be a priori positive or negative. On the one hand, a positive impact can be expected, given that at certain times of day crime is more likely to occur because of the routines and activities that are being engaged in (work, leisure, etc.). On the other hand, activities that are clearly demarcated by time may have a displacement effect and, hence, a negative effect on crime. In this respect, crime displacement may be defined as the relocation of crime from a particular time, place, target, offense, or tactic to another as a result of some activity and/or crime prevention initiative. Spatial displacement is by far the most commonly recognized form, but the other forms are also frequently acknowledged by researchers as they examine the impact of crime prevention policies.
More specifically, the possible forms of displacement are temporal (offenders change the time of day when they commit a crime); spatial (offenders switch from targets in one location to those in another); target (offenders change from one type of target to another); tactical (offenders change the methods used to carry out a crime); and offense (offenders switch from one form of crime to another). Clearly, it is crucial to have a good comprehensive understanding of all of them so that the police forces might define prevention initiatives to tackle criminal activities.
The aim of this paper therefore is twofold. On the one hand, and drawing on a unique dataset, we analyze the temporal profile of urban crime in Barcelona (Spain) in an attempt at obtaining further evidence of monthly, weekly and hourly patterns of crime. We undertake an in-depth examination of the temporal nature of crime by determining if there is a temporal displacement of crime attributable to major events in the city of Barcelona, more specifically in relation to the matches played by Football Club Barcelona (FCB, hereafter). The social importance of football in Spanish society makes it an ideal event for determining whether the sport is responsible for a temporal displacement of crime in the city. Football matches, major sporting events that attract a large proportion of the population, provide excellent scenarios for analyzing temporal displacement, given that for certain periods of time (before, during and after the match) the feelings and attitudes of individuals are subject to fluctuation. Such a differentiated time profile is, therefore, optimal for analyzing the potential temporal effects on crime.
Moreover, given the media coverage dedicated to football, these effects are not necessarily spatially constrained and, so, football matches are ideal for analyzing temporal displacement effects in criminal activities, and should further our understanding of the relationship between crime and time. The results of this analysis should provide interesting insights into the impact of football on crime, a particularly relevant issue today for governments concerned with the security issues related to major sporting events, among others. 1 The rest of the paper is structured as follows. Section 2 briefly presents the various temporal patterns presented by crime data by reporting a descriptive analysis of crime on a monthly, weekly and hourly basis. Section 3 analyses the potential channels through which football matches may affect criminal activity. Section 4 describes the unique dataset on recorded crime for the city of Barcelona and outlines the methodology employed. Section 5 presents the main results regarding the temporal effect of football on crime while Section 6 presents the results for the case of defeats and violent crimes.
Section 7 discusses the main results. Finally, section 8 concludes.
Temporal crime patterns: a descriptive analysis for the city of Barcelona
This section analyzes monthly, weekly and hourly crime patterns for the following crime types: property crimes (Robberies, Thefts and Criminal damage), crimes against the person (Violent crimes and Gender violence) and other crimes (Against police, Driving crimes and Drug related crimes).
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Figure 1 (panels a to h) gives us a broad temporal picture of the evolution of the sum of offenses, by month, for each type of crime. Several features are worth highlighting.
First, all types of crime, with the exception of Robberies (which presents an upward trend) and Gender violence (which presents a downward trend), are quite stable within the period of study (January 2007 -December 2011 . Without seeking to be exhaustive, a priori, the reduction in the number of family related crimes (Gender violence) could be related, on the one hand, to the resources devoted by governments (national, regional and local) to tackling this problem in Spanish society 3 and, on the other, to the impact that an economic crisis can have on report rates for this type of crime.
As expected, there seems to be a marked seasonal effect with an increase in Violent crimes and, especially, Thefts in the summer. This would appear to be associated with the massive arrival of tourists -attractive targets for pickpockets -to the city during these months. crime counts for the period of study (2007) (2008) (2009) (2010) (2011) . For all types of crimes there is a weekend effect with crime rates increasing significantly during the weekend. 2 See Section 4 for more details on the data used and Table 1 for a precise definition of each type of crime used. 3 Counselling, social housing, rapid police responses to aggressions and faster trials of offenders are some of the policies that have been adopted in recent years in Spain to tackle this problem. 4 Tourists are known to carry valuable items on their person, including cameras and cell phones. This, together with a low level of surveillance, makes them attractive targets for offenders. See Montolio and Planells-Struse (2013) for an analysis of the impact of tourism on crime for the Spanish case. 5 The law actually came into effect on 2 nd of December. 6 The marked weekend effect observed for Gender violence has also been reported in Vazquez et al. Panel 3e shows the evolution of Gender violence, with rates peaking in the late evening (having gradually increased throughout the day) and dropping off at night.
Violent crimes (panel 3d) follows a similar pattern with an increasing rate from the early morning to a peak at around 19.00, but a second peak emerges at around 04:00 in the early morning. This is presumably associated with activities in leisure areas that end up in brawls and fights which, if reported to police, are likely to be catalogued as violent crimes.
In the case of the other types of illegal activity, crimes Against police (panel 3f) peaks at night (00.00 -03.00), again presumably related with the attempts of police forces to actively control leisure activities, which are likely to result in illegal behavior.
This seems to be confirmed by Driving crimes (panel 3g) and Drug related crimes (panel 3h), which present very similar time profiles, although the latter presents a second peak between 19:00 and 20:00 (after working hours). 7 The vertical lines plotted in all the panels of Figure 3 denote the typical kick off and final whistle times for FCB football matches (20:00 and 22:00); see footnote 11 for more details. Additionally, and given its utility for the subsequent analysis, Figure 3 plots the hourly evolution of crime for days when no matches were played (No game) and for days when FCB played at home (Home game) and when the club played away (Away game). Interestingly, the hourly evolution of the eight typologies of crime analyzed above can be broadly summarized in three time patterns: first, crimes related to leisure activities (crimes Against police, Driving crimes and Drug related crimes), with peaks late at night, low rates during the day-time and rates that increase as the evening progresses; second, crimes against property (Robberies, Thefts and Criminal damage), with low rates at night and a clear peak around 18:00 (related to the time when people are leaving work on weekdays); and, third, crimes involving violence (Violent crimes and Gender violence), with rates that increase throughout the day, peaking in the evenings. The crime types that might benefit from the hours of darkness (drug related crimes, violent crimes and criminal damage) occur more frequently during the evening, as corroborated by Calandrillo and Buehler (2008) .
Football, time and crime
Having described the temporal profile of crime in the city of Barcelona and having shown that crime varies markedly with time, we now explore whether some activities might displace illegal activities in time. Barcelona is a busy city offering a wide range of cultural and tourist activities (not to mention those organized by the city's neighborhood associations), which can be examined in order to detect the existence of any kind of relationship between the timing of these activities and criminal activity. arise from its being home to such a major team and its hosting of such large events on a 8 Barcelona is also the frequent host of many Spanish Championships in a variety of disciplines. 9 RCD Espanyol attracts less support than FCB. By way of illustration, RDC Espanyol has 27,000 members (paying an annual fee) and around 70,000 followers on Facebook, while FCB has 169,000 members and more than 45 million followers on Facebook. Moreover, although originally with its home ground in Barcelona, RCD Espanyol moved to the neighbouring city of Cornellà-El Prat in September 2009. Therefore, for the purposes of this study we focus only on the temporal impact FCB matches have on criminal behaviour in the city of Barcelona. . As such, this paper, rather than addressing the so-called crime pattern theory (Eck et al., 2007) , which states that certain specific places (such as football stadiums) are rich in suitable targets and attract potential offenders, focuses on the temporal displacement effects of football matches.
In order to provide an initial, visual evaluation of the potential temporal displacement effect of FCB matches on crime, in Figure 3 we depict the hourly crime evolution in Barcelona on days when FCB played at home and away as well as on days when FCB were not involved in a game. 11 In general, the hourly patterns of crime on the three types of day are fairly similar; however, closer inspection reveals some interesting features.
In general, home match days and away match days do not differ considerably from other non football days except in the time band following the final whistle. In the case of Robberies, Thefts, Violent crimes, Gender violence, and crimes Against police officers there is an increase in the number of illegal activities in the hours after the football (both for home and away games). The same is true for Driving crimes, but in this case five to six hours after the match has finished. For Criminal damage, there are no apparent differences across the different types of day analyzed, while there is a lower level of Drug related crimes in the hours following home matches.
Certain characteristics of the days under analysis provide us with plausible explanations for the crime patterns observed. For instance, police deployment when FCB are playing at home to guarantee the protection of those going to the stadium or congregating in recreational areas to watch the match may be responsible for the marked increase observed in crimes Against police officers on home match days (given the greater interaction between fans and police officers), a decrease in Drug related 10 Given that FCB typically gets to the final rounds of most of the competitions that it enters means that in some periods of the season, the club is playing almost every three days (taking into account both home and away matches). 11 Note that FCB matches kick off at different times, depending on the match and on the competition. For instance Champions League matches always kick-off at 20:45 (CET), however, Domestic League matches may vary, the average starting time being 20:20 (and the mode 20:35). In Figure 3 , therefore, the additional vertical lines correspond to a 20:00 starting time and 22:00 final whistle.
crimes as the police are concerned with other security issues, and also the time profile of Driving crimes with traffic checkpoints being set up after matches.
Fluctuations in supporters' emotions following a defeat or victory may account in part for the sharp increase in Violent crimes, the rate of which also increases in the hours prior to a match. The same post-match pattern is observed for Robberies and, albeit to a lesser extent, for Thefts, which in the case of the city of Barcelona are limited mainly to pick pocketing. Incidents of Gender violence also seem to rise on match days, but the graphical evidence here is less conclusive.
Clearly the preceding has been an attempt at providing a descriptive approximation of the evolution of crime over time, and the possible effects that a major sporting event can have on illegal behavior. In the next section, we address the issue by means of formal estimations taking into account other possible determinants of the differences observed (day of the week, type of match, weather conditions, etc.) in crime patterns across football and non-football days.
Data and empirical methodology

Crime data
In this section we formally describe our unique data (used in the previous sections to describe the time patterns of crime). We use a non-public dataset for the city of Barcelona containing all registered crimes obtained from the autonomous police agency in Catalonia (Spanish region in which Barcelona is located), the Mossos d'Esquadra, which is responsible for crime prevention, crime solving and specialized crime investigation in the Catalan region. 12 The dataset contains reports made both by citizens and police officers. Additionally, the dataset contains information on all the crimes registered by Barcelona's local police (the Guardia Urbana), responsible primarily for urban traffic and upholding municipal laws and ordinances.
The crime dataset records the time of the crime (when known) and the exact location. The dataset spans from 2007 to 2011 and is classified according to the more than 190 articles making up the Spanish penal code. 13 In order to reduce the number of categories without creating an aggregation bias (Cherry and List, 2002 ) that could 12 The Mossos d'Esquadra are responsible for virtually all police duties. The Spanish National Police (Cuerpo Nacional de Policía) and the military police (Guardia Civil) retain a number of administrative responsibilities (e.g., issuing of identity cards and passports) and undertake counter-terrorist and antimafia activities. 13 The Mossos d'Esquadra were fully deployed in the city of Barcelona in 2006.
reduce the effectiveness of our estimations, we combined some of these articles according to the type of crime, paying particular attention not to aggregate crimes with different offender motivations (for example, crimes against the person and crimes against property). Table 1 specifies the type of crime included in each category. 
Type Description Property Crimes
Robberies Misappropriation of the belongings of others against their will with the use of violence.
Thefts
Misappropriation of the belongings of others against their will without the use of any violence.
Criminal damage
Minor/serious damage to the belongings/property of others.
Crimes against the Person
Violent crimes
Physical injuries to other individuals. Mass fights and brawls.
Gender violence
Abuse in the home. Physical and psychological violence in the home.
Other Crimes
Against police Misconduct, intimidation, resistance, use of force and aggressions against police officers.
Driving crimes
Dangerous driving. Driving with no license. Driving under the influence of alcohol or drugs (considered a serious crime when alcohol tests are above a certain threshold). Endanger lives of other drivers.
Drug related crimes
Drug consumption in public areas and drug trafficking. In order to control the size of our analysis, and given that our focus is on the temporality of crime, we have opted not to include crimes such as Burglary (illegal entry into a building for the purposes of committing an offence) and Car theft. Note that all the crime types included in Table 1 are characterized by the fact that the timing of the offence can be quite accurately determined, either because they directly involve victims and offenders or because they are reported by police officers. In contrast, just when exactly a Burglary or a Car theft occurred is usually unknown, and has to be approximated by police officers (or victims) when filing the complaint. Moreover, police officers usually state a time window for when the crime is likely to have occurred. Therefore, so as not to distort the main aim of the study -namely, the time analysis of crime and the possible (hourly) displacement effect of football matches, we do not include these crimes.
Football data
We merge the above hourly crime dataset with the dataset containing all the football matches played by FCB between the 25 th of September 2007 and the 31 st of December 2011. The latter contains information regarding the day, the exact time of the match, the rival, the match result, the number of spectators and whether it was played at home or away match. Table 3 summarizes the number of matches by level of attendance and by type of match. It shows that the level of attendance was high for home matches, with 70% attracting more than 60,000 spectators to the stadium and just seven presenting an attendance of less than 40,000 spectators. Table 4 completes the description of the datasets used in this paper presenting the main types of crimes by match day type (no match, home match and away match). 
Empirical methodology
The evidence presented above seems to indicate a clear crime time profile and that a major event, such as a football match, can influence criminal behavior, especially after the event. In order to study the temporal behavior of crime and potentially distinct patterns on match days, we use a panel approach comprising two time dimensions: time of day and days. Thus, we compare the same times on different days while controlling for any potential source of heterogeneity across days, weeks, months and years. The empirical model used is the following: In order to account for unobserved heterogeneity across time, days, weeks and years in our data span, we include a full set of time fixed effects. First, we include an hour of the day fixed effect (γ h ) since, as shown in Figure 3 , those hours with the greatest 14 We retain only those months corresponding to the football season in the sample; that is, we discard the summer months from the beginning of June to the end of August. Recall, the summer months are characterized by high seasonal crime records. 15 We assume a match has a two-hour duration (90 minutes plus stoppage time ); (i) day of the week fixed effects to account for the heterogeneity of crime across days. As shown in Figure 2 , there is a clear weekend effect (maybe due to higher outdoor/leisure mobility of individuals or to higher alcohol and drug consumption). By including these specific day of the week fixed effects we can capture these weekend effects as well as other specific day effects, such as, (ii) day of the month fixed effects, which account for days with specific monthly characteristics (for instance, pay day in the lasts days of a month); and (iii) day of the year fixed effects, which control for special days such as Christmas Day, New Year's Eve, local holidays (fiestas) or any other special day.
Third, we also include week of the year (γ w ), month of the year (γ m ) and annual fixed effects (γ y ). Finally, we draw on monthly and yearly trends to account for potential trends (e.g., thefts increase from the beginning of the year to the end of August) or for different levels of popularity expressed for FCB (e.g., the club may be more popular one year because it won a major title the previous season or because it bought a world-class player).
As we employ hourly data, the crime count in our dataset is positively skewed with a large presence of zeros. Taking logs would result in a considerable increase in the number of missing values, which could bias our estimations. In order to deal with data of this type, we follow Marie (2010) 
Main results
In this section we present the results of estimating Eq. (1), that is, the temporal effect of football on crime. The columns of each table of results present the different crime types considered. All the regressions include the full set of controls previously presented. Note that given that we estimate a negative binomial model, the coefficients 18 All the temporal fixed effects and trends included in the regressions have been based on the descriptive temporal crime analysis carried out in the previous section.
reported are the incidence rate ratios that represent the increase or decrease in percentage of the number of counts of each crime type. Attendance is expressed in 10,000. >80,000, for instance, is a dummy that takes the value of 1 for matches with an attendance above the specified threshold. The estimations for each level of attendance are performed separately. Climate controls include: average rainfall, average number of sun hours, average temperature, average pressure and average wind speed. Time controls include: hour of the day, day of the week, day of the month, day of the year, week of the year, month and year. Seasonal controls include dummies for summer (mainly September) and winter. Type of competition includes dummies for: Spanish Domestic League, European Champions League, Spanish King's Cup and Super Cups (both Spanish and International). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Table 5 shows the results of the impact of FCB playing at home on crime, focusing on the time when the games are played (recall, we consider a game to have a duration of two hours (20:00 -22:00). The first row represents the impact of an increase of 10,000 spectators on the different types of crime. For the case of Robberies, the coefficient presents a decrease in the expected number of Robberies of 2.6% (1-0.974) during the football match for each 10,000 additional spectators in the stadium. Similarly, the following rows analyze the effect of different matches depending on attendance. In general, it seems that football matches only have a significant impact on crime (for the duration of the game), in the case of those attended by over 80,000 spectators. These matches are typically important games for FCB. During such matches, there is a decrease in the number of Robberies in the city, and there is some weak evidence of a reduction in crimes Against police, the number of Driving crimes and Violent crimes during the two hours of the game. This lack of significant results for crime during the time of the match (or even the reductions in some crime types) might point to an incapacitation effect on offenders, as found by Dahl and DellaVigna (2009) in relation to violent movies. 19 The detailed results for the vector of control variables (X d ) for the above estimation are reported in Table 6 . In general, some climate variables are related to crime behavior. For instance, longer days in terms of sun hours, warmer days in terms of temperature, calm days in terms of wind speed, and non-rainy days, are related to higher crime rates (especially property crimes). Table 7 : Hours prior to and after FCB home matches.
(1) (2) (3) (4) (5) (6) (7) rainfall, average number of sun hours, average temperature, average pressure and average wind speed. Time controls include: hour of the day, day of the week, day of the month, day of the year, week of the year, month and year. Seasonal controls include dummies for summer (mainly September) and winter. Type of competition includes dummies for: Spanish Domestic League, European Champions League, Spanish King's Cup and Super Cups (both Spanish and International). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
We examine in greater depth the temporal profile of crime and the way in which football can shape it in Table 7 by presenting the detailed results of crime in the hours leading up to and following FCB home matches. On the one hand, in the pre-match hours there seems to be fewer Driving crimes and Drug related crimes. In the case of interpersonal Violent crimes there also seems to be a reduction in the crime rate, but at a much earlier point in the day (between four and five hours before the match). In the case of Thefts (primarily pick pocketing), in the hour immediately prior to the match, the number of thefts increases by around 15%. Less robust is the increase (10%) found for
Criminal damage one hour prior to kick-off.
In the hours following the match there seems to be a marked increase in crime. This result is, as expected, very strong and robust for Thefts. Victory celebrations bring supporters out on to the streets making them targets for thieves. The number of Thefts peaks just one hour after the match, but the impact of the event remains significant throughout the night (up to seven hours after the match). Likewise, an increase in the number of Robberies (thefts involve some sort of violence) is recorded, especially five hours after the final whistle, along with more instances of Criminal damage, Violent crimes and crimes Against police between three and four hours after the match. These results are related to post-match activities that include victory celebrations and/or going out after the match. Tables 8 and 9 show the results for away matches, given that a city with a major team will have a large number of supporters that are liable to modify criminal patterns, even when the team plays away. Table 9 . Hours prior to and after FCB away matches.
(1) Table 7 . 20 Note that in Table 5 we include attendance at home games. If we perform a similar regression as that presented in Table 8 but with a dummy variable indicating home match we also find a reduction in the crime committed in the city during the hours of the game. 21 Barcelona football fans traditionally meet at the Canaletes fountain in the city center to celebrate their victories. Table 9 presents the time profile of crime in the hours leading up to and following FCB away matches. In this case the results seem quite clear: Thefts fall prior to the game and increase after it (at an increasing rate whereas after home games the rate appears to decrease with time). Some weak evidence of a lower level of crime prior to the game can also be observed for Robberies, Violent crimes, and Driving crimes. In common with home games, in the hours following the match, people typically go to bars and meet with friends to celebrate or to console themselves in defeat. This can create large crowds that attract pick pockets, increase Criminal damage (including urban furniture) or, by increasing the level of social interaction, lead to higher levels of interpersonal violence.
In sum, the results obtained for the temporal impact of away matches on crime broadly confirm the patterns observed for home matches. The differences observed can be attributed to the spatial dimension, which has purposefully been omitted from the present analysis. Clearly, the high spatial concentration of individuals when FCB play at home is likely to be the driver for some of the results obtained during home matches and not during away matches, such as the increase in crimes Against police observed during home games.
Further results: gender violence
Note that all the results obtained up to this point seem to indicate that football matches do not have any effect on Gender violence. However, and as reported by Card and Dahl (2011) , what seems to spark family violence (and violence in general) are defeats. Indeed, in such instances the authors find a direct relationship between these emotional cues and crime 22 which suggests this type of crime may occur after a football match. Here, our results (see Table 10 ) point to the presence of this temporal displacement effect, indicating that it is a relevant crime type to analyze from a temporal perspective. Indeed our results show a positive and significant effect of defeats on Gender violence.
Thus, from between two and four hours after a defeat, there appears to be an effect on violent behavior in a family related environment, with such crimes rising by up to 150%. A similar result was reported by Card and Dahl (2011) for the case of the NFL in North America. In the case of non-family Violent crimes, there does not appear to be a consistent increase, though five hours after a defeat an increase in the number of violent crimes is noted. 
Discussion
The results reported above regarding the temporal displacement effect of football matches on crime rates require a fuller discussion. As already mentioned, the results associated with home matches can be explained if we take into account the spatial dimension. For instance, the fact that the number of Thefts increases an hour before the match would seem to indicate that offenders take advantage of the agglomeration of supporters entering (or congregating near) the stadium. Although a proper spatial analysis needs to be conducted to confirm that this increase in Thefts is due to the agglomeration of football fans, the fact that a similar increase does not occur before away matches provides partial confirmation.
The results obtained in the hours leading up to a home match can be accounted for in terms of a substitution effect. That is, since large numbers of police officers are deployed in order to safeguard citizen security around the stadium, less attention is given to other criminal activities (for instance, drug consumption, dangerous driving or alcohol consumption) and so crime reports fall (especially since these crimes are reported by the authorities themselves). In the case of Drug related crimes this effect also appears to last for an hour after the game. These results again are confirmed by the apparent effect of away matches, which as expected present no impact on these types of crime, given the absence of any substitution effect.
Importantly, therefore, our estimates, after controlling for a wide range of possible temporal determinants, indicate that certain crime types increase after FCB football matches. Some of these increases can be attributed to victory celebrations or the commencement of weekend leisure activities after watching the game, accompanied by consumption of alcohol. This is the case of Robberies, Criminal damage, and Violent crimes, regardless of whether FCB have played at home or away (albeit in different time spans), indicating that this impact can be attributed, in general, to the euphoria occasioned by football. Logically, crimes Against the police only increase after home matches, attributable to agglomerations and problems of euphoric crowds clashing with police officers in the vicinity of the stadium.
Conclusions
This paper has presented the first detailed temporal analysis of crime in an urban context, with a particular focus on the hourly displacement of crime patterns attributable to the scheduling of a major sporting event (i.e., FC Barcelona's football matches). In short, we have analyzed the principal effects of these games on crime before, during and after the match.
First, as expected, the results reveal a clear time pattern for criminal activities.
Although different patterns are found according to the specific type of crime under analysis, we can report a number of stylized facts. Crimes most closely associated with leisure activities (e.g., crimes Against police, Driving crimes and Drug related crimes) peak late at night, presenting low rates during the day-time which increase as the evening progresses. Crimes against property (Robberies, Thefts and Criminal damage) peak after 18:00 (associated with people coming out of work on weekdays), but fall again as the night progresses. Crimes involving violence (Violent crimes and Gender violence) gradually increase throughout the day and peak in the evenings. Additionally, we find evidence of a week-end effect for all crimes, while some types of crime present a marked seasonal pattern, especially those most closely associated with tourism (Violent crimes and Thefts). Second, our results point to the temporal impact of football matches on crime rates.
Thus, we find a fall in some types of crime in the hours before an FCB football match is played and an increase in some types of crime afterwards. The reduction in crime prior to a match would appear to be capturing the incapacitation effect of potential offenders, whereas the post-match increase appears to depend on the type of crime. Thus, increases in Thefts, Robberies and Criminal damage occur regardless of whether FCB have played at home or away, indicating that offenders are taking advantage of victory celebrations or the initiation of post-match leisure activities. Other significant increases appear to be related to the spatial distribution of individuals in association with the match that has just been played; thus, for instance, the increase in crimes Against police reported after home games but not after away matches appears to point to the impact of spatial concentration on crime.
Our study identifies an interesting impact that is likely to be related to the possible substitution effect experienced by some types of crime and which reflects the specific deployment of police resources during a football match. In general, during major events, such as FCB matches, police officers inevitably switch their attention away from fighting certain types of crime in favor of safeguarding citizen security in and around the event. For example, police check points or random checkpoints are not manned with the subsequent fall in the number of reports of drunk driving, drug consumption or drug smuggling.
In general, football matches do not appear to have any impact on rates of Gender violence; however, an increase is noted when the sample is restricted to those games in which FCB were defeated, and so we obtain some evidence of a link between sports results and violence in the family.
The results reported herein provide new, broader evidence on the crime patterns produced on football match days, pointing to the temporal displacement effects that football matches may have on crime. As such, it is our belief that these results can be useful in determining the temporal deployment of police officers on match days as well as in understanding the way in which offenders behave according to the characteristics of a match day. Further research needs to be focused on spatial analyses, which should illustrate how the crimes are spatially distributed across the city and how football matches can alter these crime patterns. Similarly, closer collaboration with police agencies should improve the data available for researchers, since knowledge of the actual allocation of police officers and their deployment during a match is essential for identifying crime displacement and concentration effects. 
